[Abstract] Cardiac neural crest cells (CNCCs) originate at the dorsal edge of the neural tube between the otic pit and the caudal edge of the 3 rd somite, and migrate into the pharyngeal arches and the heart.
Differentiation
[Background] Previous published protocols described the isolation of neural crest cells from the neural tube. However, neural crest cells in the region of the neural tube between the otic pit and the 3 rd somite include neural crest cell populations that contribute to a number of different cell types; for example, vagal neural crest cells also originate from this region. In this protocol, we modified the conventional method for the isolation of cardiac neural crest cells. Instead of using the neural tube, we used the caudal pharyngeal arch region at embryonic day (E) 9.5 (22-25 somite stage). This is prior to differentiation of cardiac neural crest cells into vascular smooth muscle cells. It is common for neural crest cultures to contain contaminating mesenchymal cell types, which often express smooth muscle genes. To identify neural crest-derived cells, we isolated neural crest cells from embryos resulting from the following cross: Additional Cre-expressing strains that can be used are Wnt1-Cre2 ( Lewis et al., 2013) and P3ProCre (Li et al., 2000) transgenic strains, e.g., (Wang and Astrof, 2016 1. Autoclave round glass coverslips, 13 mm diameter, in advance.
2. Roughly estimate the desired number of round glass coverslips, and place one glass coverslip within one well of a 24-well plate in a biological safety hood. Coat each coverslip with enough collagen I (~400 μl for each well) at room temperature (RT) for 2 h.
www.bio-protocol.org/e2530 1. Prepare collagenase/dispase solution fresh for each experiment: add 50 μl of 100 mg/ml collagenase/dispase stock solution to 5 ml DPBS at RT. Pipet 500 μl into each 1.5 ml centrifuge tube. One tube will be used to digest one embryo.
2. Under dissection microscope, isolate E9.0 embryos by stripping of decidua and membranes with fine forceps. Trim off the tail of the embryo.
3. Wash each embryo once in DPBS at RT by transferring it into a new plate with fresh DPBS, and then transfer the embryo into a 1.5 ml centrifuge tube containing 500 μl of the collagenase/dispase solution by using sterile plastic transfer pipet. Incubate embryos at 37 °C water bath for 7 min. The incubation time is critical. It is difficult to separate the neural tube from the surrounding tissue if the tissue is not digested enough; however, if over-digested, the neural tube will be curled.
4. While waiting for the digestion, pipet 180 μl self-renewal medium into each well of a 4-well Nunc plate coated with collagen I, and label 1.5 ml centrifuge tubes, which will be used to save the rest of the embryo for genotyping. 2. Dissect E9.5 embryos.
3. Digest embryos with collagenase/dispase at 37 °C in a water bath for 4 min; if multiple embryos are processed, digest one embryo at a time.
www.bio-protocol.org/e2530 4. While waiting for the digestion to complete, pipet 500 μl self-renewal medium into each well of 24-well plate coated with collagen I, and label 1.5 centrifuge tubes that will be used to save a small part of each embryo for genotyping.
5. Wash each embryo with DPBS three times, and transfer to a 35-mm dish in DPBS for dissection.
6. Video 1 starts at this step:
a. Under dissection microscope, hold the head of the embryo with one pair of forceps, chop off the embryo's tail and peel the surface ectoderm off of pharyngeal region (PA 3-6) with another pair of fine forceps.
b. Trim the head off from the upper edge of PA 3. Trim the heart off by cutting through the aortic sac.
c. Detach the pharyngeal arches from the dorsal tissue by cutting through both dorsal aortae.
The pharyngeal arch tissue is composed of cardiac neural crest cells and other cell types, such as mesodermal and endodermal cells. 
E. Smooth muscle cell differentiation
Note: This should be done within a biological safety hood.
1. To replate neural crest cells that have migrated from neural tube explant (Figure 2A ), the neural tube should be removed by pipetting the medium up and down in the wells for about 5 times (neural crest cells will not be affected because they are tightly attached to the bottom). This step is omitted for the pharyngeal arch culture.
www.bio-protocol.org/e2530 7. Put coverslips back into the wells of a multi-well plate, and wash with PBST 3 times, changing to fresh PBST every 10 min.
8. Place 10 μl of anti-fade mounting reagent (with DAPI) on a glass slide, then put the coverslip upside down on the reagent.
9. Observe slides using a fluorescence microscope.
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Data analysis
The percentage of neural crest-derived smooth muscle cells is determined by the number of αSMA + calponin + cells expressing GFP divided by the total number of GFP positive cells ( Figures 2B-2B''' ).
Detailed results can be found in our previous publication (Wang and Astrof, 2016) . Filter through a 0.2 μm filter unit Add 0.817 ml collagen I concentrate (9.18 mg/ml) 3. Neural crest self-renewal medium (100 ml) 50 ml DMEM-low glucose 30 ml neurobasal medium 15 ml chick embryo extract 1 ml Pen/Strep (P/S)
